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SECTION 


1 


Introduction 


There are about 60 million bicycles traveling our highways, 
and riders buy nearly 15 million new ones each year. This 
adds up to a lot of bicycles and a lot of repair bills. 

To save money, many owners who ride a lot naturally 
attempt many of their own repairs. Once they become ex- 
perienced, they can save a lot of money—but trial and error 
makes expensive teachers. You can repair most any part 
of your bicycle if you know how. The detailed guidance in 
this book along with the closeup photographs can help you 
with these repairs and avoid the costly mistakes. 

Richard E. Mahoney, the bicycle technician who helped 
with the photography and supplied the technical expertise 
for this guidebook, knows ten-speed bicycles inside-out. For 
every dollar you save repairing and adjusting your ten-speed, 
you owe him a vote of thanks. But he adds this admonition: 
If you try the suggestions in this book and your bike still 
doesn’t work like it should — STOP. Tear into it no further. 
Instead, push or haul it to the best shop you can find. You'll 
save money in the long run. 

Don’t hesitate, though, to tackle the jobs outlined here. 
Anyone with a bit of mechanical knack should find this work 
easy — and thrifty. 

With care and some direction, you can assemble it. 
Factory experts have done most of the big jobs and made the 
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supercritical adjustments. They have left for you (or the 
dealer) the appendages to install and adjust — handlebars, 
brake levers, pedals, and the like. Plus, you will find a lot 
of general adjustments to be made. 

You need a few tools. You can buy them as a kit from your 
bicycle dealers. Not just any tools will do. Multispeed bikes 
use hardware in metric sizes. 

The sections in this book, which cover brakes, chains and 
derailleurs, present the bicycle from the standpoint of assem- 
bling your own new one. Yet, all the work and adjustments 
apply equally to any machine you have been riding. In sec- 
tions, the explanations elaborate on maintenance as well as 
adjustment. Either way, you will find in the pages that follow 
all the aid you need to maintain, adiust, and repair your own 
ten-speed bicycle. With these photos to show you where 
and how, you should have the best-operating bike around. 


SECTION 


Brakes 


Handbrake levers on multispeed bicycles come in three 
major configurations. Two of these, you find on touring bikes 
with flat handlebars. One touring lever is straight, the other 
curved. The other major iype of brake lever is called hooded; 
it goes on maes-bend handlebars. 

With either type, you have to install them before the han- 
dlebar has been taped or before rubber handgrips have been 
slipped on. Flat touring levers have a simple clamp with two 
bolts and nuts, or two bolts and a threaded mounting plate. 
Slide the lever and clamp onto the handlebar end and tighten 
the mounting bolts. Leave the clamp loose enough that you 
can slide the lever assembly around—it still has to be posi- 
tioned. 

With touring handbrakes, the next step is to slip the rubber 
grip onto the handlebar. A special! trick: squirt the handlebar 
and the grip with a graphite lubricant before you slide the 
grip onto the handlebar. This leaves the grip free enough for 
adjusting. The finger grip position is important to your riding 
comfort and safety. The lubricant will not leave the grip slip- 
pery and loose on the bar, because the lubricant evaporates. 
Later, when grips become worn, they will be easier to re- 
move. 

Before you can align the brake levers, set the grips. Have 
the rider sit on the bicycle seat with his hands on the grips. 


zz 


(Note the angle set by straight arms from shoulder to wrist. 
That is the direction the fingerholds on the handgrips should 
point. This angle puts them in the most comfortable position 
for riding. It’s important for another reason. You set the brake 
levers according to where the fingertips are. So turn the grips 
to match that arm’s-length angle. 

Position the brake lever up next to the rubber handgrip. 
Two facets of the lever position are important—one critically. 
First, the pulling angle, you set to coincide with the shoulder- 
to-wrist angle of the handgjip fingerholds. Sight from the end 
of the handlebar and align the brake lever to match the finger- 
grips. Tighten the clamp enough to keep the lever from 
slipping back down the handlebars. While riding, the angle 
thus determined gives you best stopping leverage with the 
brakes, besides leaving the handles easy to reach. 

Before you tighten the brake lever clamp completely, look 
at where the pull rests with respect to the inner edge of the 
handlebar grips. This positioning can be critical. The grip can 
block braking action if they are too close together. Do not 


allow the pull to overlap the grip. Slide it out just beyond 
where they touch when you pull on the lever. 

Make sure the lever maintains the pull angle already set, 
and tighten the clamp tightly. (Curved touring levers usually 
fasten with one bolt inside the clamp housing.) 

Hooded brake levers for drop handlebars are built some- 
what different from touring levers. For one thing, a “hood” 
encloses the mounting bolt head and covers the cable once 
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Slip them onto the bare handlebar the same as you would 
touring levers. Positioning them is critical, so don’t tighten 
the clamp yet—just enough to hold the levers on without 
leaving them sloppy. The pulls hang loose until you instal! 
the cables. 

After you have positioned one of the levers precisely, you 
can set the other one to match without going through the 
Critical alignment procedure. Just lay a yardstick across the 
handlebar from one brake lever to the other. When the yard- 
stick lies parallel to the horizontal section of the handlebar, 
the two levers are positioned evenly. 

First of all, the brake levers must line up with the back- 
curve of the handiebar. As a preliminary step, position the 
clamp near the top of the bend, with the handle (held in the 
“on” angle) right at the bottom of the bend. Adjust brake 
lever handle and the bottom grip portion of the handlebar to 
form a straight line, then fasten the clamp snug. 
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Tape a length of string on the inside of the brake lever 
shank, and stretch the string over the top through the open 
hood of the lever. Stretch the string so it extends down the 
side of the bicycle and exactly bisects the circle formed by 
the chain wheel. The string should pass right across the cen- 
ter of the crank hanger. 

Move the brake lever on the handlebar curve until this 
string crosses the pivot stud exactly in the center. This puts 
the string parallel to the sides of the brake-lever shank. This 
positioning 1s crucial. Any other position leaves the brakes 
hard to reach in an emergency. If you add safety levers, this 


position also situates them appropriately. Tighten the clamp 
securely, so the levers cannot slip. 

After you have taped the handlebars, add the safety levers. 
These fit on racing (hooded) levers only. They reach across in 
front of the horizontal stretch of handlebar. If you are riding 
with your hands on the centers instead of outside on the 
grips—a common practice on long rides—safety levers of- 
fer you a quick reach for braking in an emergency. They do 
not give you quite as much braking leverage as the main 
handles do, so do not make a habit of braking with the safety 
levers. Use them only when you do not have time to move 
your hands to the regular position. 

Installing safety levers is not critical, if you have got the 
main levers positioned where they should be. Unscrew the 
mounting bolt. Be careful when the nylon bushing comes off; 
there is a spring inside the hollow stud that could fall out. 
Also, there is a washer on the stud which must stay in place. 
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When the safety levers go on, that washer must remain next 
to the brake lever. 

Insert the nylon bushing in the pivot hole of the safety 
lever. Then push the lever and bushing onto the brake lever. 
You should have no trouble with positioning. The brake han- 
dles and safety levers are molded to fit and work together. 
Make sure the little spring is still in the hollow stud. Then 
insert the mounting bolt and tighten it firmly. The bushing 
and stud prevent the safety levers from binding. 

The rest of this section deals with brake cables, shoes, and 
yokes. Ten-speed bicycles have two kinds of caliper brakes: 
center-pull and side-pull. You will find the maintenance and 
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adjustment instructions on these pages work for both types, 
and on both front and rear brakes. Follow the order given, 
omitting whichever procedures which do not apply to the 
brake you are working on. This also is the sequence in which 
you would align and adjust brakes on a new bike. 

You begin with the front wheel first. For center-pull brakes, 
the hollow bolt that serves as cable guide must be precisely 
centered with the head tube and the fork. If it is not, centering 
it is your first task. The bolt mounts in a flange on the head 
tube. You might have to loosen the head nut slightly. Just be 
sure you do not disturb the head cone adjustment, nor let the 
stem slip down while the nut is loose. Center the guide bolt 
and tighten the head nut. 

Then you adjust the yoke—the whole front brake caliper 
assembly. This is merely a preliminary adjustment, as you 
will make a final alignment the last thing. But you have to 
start with the yoke as nearly centered as is practical, whether 
the yoke is a side-pull or center-pull caliper. 

Loosen the brake pivot bolt, which you will find behind the 
head tube, just above the fork. A small ruler will help you tell 
when you have the brake assembly centered. Measure the 
rim to shoe face. Twist the yoke until the shoes are equi- 
distant on each side of the wheel. When they are even, tighten 
the centering bolt. 

Now for the cables. This procedure applies to a front-brake 
cable with hooded levers. But you can adapt it to any cable— 
front or rear, racing or touring. Principles and manipulations 
generally do not change much. 

Pull the cable from its housing and coat it with light axle 
grease. Be generous, but smooth the coating so you leave 
no large globs. Grease serves two purposes. One is to make 
the cables slide smoothly in the housing. The other is to re- 
tard rusting. Even if rust forms, the grease helps keep the 
cable from seizing in the housing. This greasing should be 
included in once-a-year maintenance. Reinsert the cable into 
its housing. Wipe any grease residue from the housing. 

Installing the brake cable end in the hooded brake lever 
comes next. Cables to fit a hooded lever have an end-piece 
shaped like a mushroom. The end-piece might be better de- 
scribed as a tophat with a thick brim, or as two different-size 
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cylindrical blocks molded together end to end. Anyway, they 
are called mushroom ends. 

Slipping the mushroom end of the cable into the hooded 
brake lever takes a specific, though not difficult procedure. 
Inside the handle, near the hood, you will find a pivoting stud. 
In opposite sides of the stud, you will see two holes, one large 
and one smail, joined by a slot that cuts half the circumfer- 
ence. Rotate the stud so the large hole is up. 

With the mushroom end partly in the hole, push on the stud 
with the cable end so the stud rotates and the large hole turns 
downward toward the handlebar. As you continue pushing, 
rotating the stud with the cable end, the slot moves into po- 
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sition around the slim part of the cable body. Keep rotating 
the stud until the cable has slipped into the slot and the small 
hole in the stud is up. Now pull upward on the cable, and the 
mushroom end slips right up into the large hole and comes 
into the small hole which makes a snug fit. 

You might have to try this a time or two to do it smoothly, 
but thereafter it’s easy. 

Cables for touring levers have end pieces that are plain 
cylinders. They are called barrel ends. A close look at the 
touring handle reveals the simple hole and slot into which 
the brake cable fits. This is a right-hand lever, so it is for the 
rear brake. 

You merely insert the barrel end into the hole, with the 
cable itself downward so it slides into the slot. Then rotate 
the barrel by raising the cable forward and up into the slot 
in front of the handle. 

A shouldered ferrule on the end of the cable housing fits 
into the front of the brake handle. You do not have to insert 
it until you are ready to pull the cable tight. 

Reach back and tug on the cable. (You’re working on a 
rear brake, remember—with side-pull calipers in this case.) 
With your right hand, guide the shoulder at the front end of 
the cable housing into the hole on the brake lever. The rear 
end of the housing is held fixed by its guide, so pulling the 
cable should snap the housing tightly into its hole up front. 

In most installations, you will have to thread the cable into 
guides. In some, guides already hold the cable housings. 
Stretch the cable as tight as you can by hand and then leave 
it while you make the next inspections and adjustments. 

You already centered the brake cable guide bolt for the 
front brakes. Now make sure the hollow bolt has been 
screwed down all the way in its bracket. First screw the 
bottom knurled ring all the way up. Then screw the bolt body 
(top knurled ring) down until the bottom ring rubs against 
the bracket. This leaves plenty of room later for tightening 
the brake cable if it should need it. 

Thread the brake cable into the hollow bolt from the top. 
As you pull it through, guide the other end of the brake cable 
housing into the fitting hole in the hooded brake lever. Tug 
firmly on the cable. This forces the housing into the lever 
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hood. Once the brake cable has been clamped to the center- 
pull wire, the housing stays firmly in the hood. 

Slip the brake cable wire through the anchor that holds it 
to the center-pull wire. Tighten the nut just enough to keep 
the anchor from dropping off. Then hook the anchor under 
ihe center-pull wire. Pull the cable through as far as you can 
without tugging hard (that comes later). Have someone 
squeeze the calipers while you pull the brake cable and 
snug down the anchor bolt. Kink the end of the brake cable 
so it doesn’t rub on the fender. 

You have roughly the same tasks to perform with the rear 
brake. Start by aligning the guide bracket and bolt. Loosen 
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Fig. 58B 


the seat post clamp slightly; it holds the bracket. Center the 
bracket so it appears exactly between the seat stays as you 
sight from the rear of the bicycle. Likewise, align the bracket 
so the guide plate lies parallel to the seat stays. Tighten the 
seat post clamp. 

Screw the guide bolt down snug against the mounting 
plate, as you did the front one. Thread the brake cable 
into the anchor. Hook the pull wire in the anchor. Pull 
the cable tight, checking at the right-hand brake lever to be 
sure the housing has seated in the hood. Tighten the anchor 
bolt. 

Side-pull calipers present a different mounting arrange- 
ment for the brake cable. There is no separate guide. The 
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housing fastens right to the top arm of the caliper yoke. 
Thread the cable into an anchor bolt on the side of the lower 
arm. 

Tighten the cable properly, so the housing fits snugly into 
the right brake handlever. With sharp-nose pliers. grasp 
the cable right up against the anchor arm bolt. With 
your left hand, squeeze the calipers to push the brake shoes 
In against the wheel rim. Pry downward with the pliers, using 
the anchor arm as a fulcrum, This pulls the cable very tight. 
even stretching it slightly—which is good. Before you clamp 
the bolt tight on the cable, look to see that the cable housing 
has seated tightly in the brake lever. 
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It is time to inspect and align the brake shoes. On new 
bikes, they are almost never in proper alignment, having 
been attached quickly and left for the dealer or you to align. 
The first step is to put the brake shoes at a height where they 
fit against the wheel rim evenly. You do not want the shoe 
high enough to rub the tire, nor so low that only part of the 
shoe contacts the rim. 

Squeeze the calipers so you can see where the shoes 
touch. Loosen the nut that holds the shoe and move the shoe 
up or down in the brake arm slot. Do the same to the brake 
shoe on the other side of the wheel. Then likewise at the rear 


wheel brake. 
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There are two more directions in which you align the brake 
shoes. First, orient each shoe on its mounting-bolt axis. Prop- 
er alignment places the top edge of the shoe parallel with the 
top edge of the wheel rim. Tighten the mounting bolt. 

Second, orient each shoe so its entire surface presses 
against the wheel rim equally. This generally is a problem 
only with new bikes, and there is no adjustment—so you use 
brute-force. Carefully, so not to disturb any of the other align- 
ments you had made, twist the brake arm with an adjustable 
wrench or Channellock®pliers. Go easy, a little at a time. You 
can overdo this and break a shoe arm. 

When you are through with the brake shoes, they should 
fit neatly against the rim when you squeeze the calipers. 
Make sure all four shoes have been aligned. Then recheck 
tightness of the brake shoe bolts. 

Now that the brakes have been aligned, you should re- 
check yoke centering. You can check by looking to see if the 
yoke is off or on center. Do not press the hand levers for this 
inspection. Just compare the distances of the two brake 
shoes from the wheel rim on each side. Usually, when you 
have finished the other brake adjustments, you will find one 
slightly closer than the other. 

The cure, for center-pull brakes, lies in the brake pivot bolt. 
Loosen it and reset the yoke to put the two brake shoes ex- 
actly equidistant from the wheel rim. Make the same inspec- 
tion and correction for the rear center-pull brakes. Tighten 
the pivot bolts securely. 

You are now ready for some last refinements on the center- 
pull brakes. The trick is to stretch the brake cable as tight as 
you can. Grip the cable firmly where it comes out the bottom 
of the anchor. Sharp-nose pliers work well because the out- 
side of their jaws are rounded. 

Loosen the anchor bolt slightly, enough that the brake 
cable can slip through. Twist the pliers against the curve in 
the bottom of the anchor bolt. That gives you lots of leverage 
to pull the cable as far through the anchor as possible. When 
the cable is as tight as you think you can pull it, screw the 
anchor bolt down tight. 

You have some adjustment in the guide bolt. Turning both 
knurled rings will back the hollow bolt out of the bracket 
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placing pressure (through the housing) on the brake lever. 
That tightens the brake slightly. You seldom need this adjust- 
ment at all unless the cable stretches, and it shouldn’t stretch 
much. If you do back the hollow bolt out, turn the bottom 
knurled ring down against the plate as a lockring. Repeat this 
whole procedure for the rear brakes. 

That last cable-tightening adjustment should have left the 
brake shoes snug against the wheel rims, even with the brake 
levers in their resting positions. Now you are ready to give the 
brake cables one last powerful stretch. That way, you will 
get positive action when you apply brakes while riding. 
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Grab the brake lever and squeeze it tightly and quickly 
against the handlebar. Put a lot of pressure into this one big 
squeeze. You will not damage anything. If something should 
break, its better now than during your first emergency stop 
on the road. Do this to both right and left brake levers. 

After this ‘‘stretch” pull, the brake shoes should rest about 
Ye inch from the wheel rim. If the rim is true and you cen- 
tered the wheel properly, spinning the wheel should produce 
no brake drag anywhere. In case the stretching doesn’t 
release the shoes % inch, try again. You might have to re- 
lease a bit of cable through the anchor, particularly with 
older brakes where the cable has already stretched. “>, 
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Side-pull brakes need the same final adjustment. How- 
ever, you center the yoke quite differently if the brake shoes 
are not equidistant from the wheel rim after they are aligned. 
DO NOT try centering them with the pivot bolt. Because of 
the way the caliper spring must be supported, the yoke pivot 
stays rigid with respect to the stays. 

Notice which brake shoe is furthest from the wheel rim. 
Hold a screwdriver bit against the yoke spring on that side of 
the pivot bolt. Tap sharply with a hammer then check the 
shoes. You want to warp the spring only enough to pull the 
shoe on that side down to where it is spaced equal to the 
shoe spacing on the other side. 

If the brake shoes are more than ¥% inch from the rim after 
you force-stretch the cable, either tighten the cable a little 
more or try the adjustment rings on the guide. 

The nut on the pivot bolt of a side-pull caliper is for tension 
adjustment only. If the brakes release sluggishly, or the arms 
are sloppy and loose, loosen the acarn locknut on the pivot 
bolt and set the tension nut (use a thin open-end wrench) just 
loose enough for the caliper arms to work freely. Tighten the 
acorn nut. 
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SECTION 


Derailleurs 


The ten-speed bicycle gives you the ability to operate in 
several power and speed ranges. Five sizes of rear cog- 
wheels and two chainwheel sizes at the crank combine to 
offer great power or high speed whichever you can use. 
Shifter levers at the stem (usually) manipulate the sprocket 
chain through the chainwheel/cogwheel combinations that 
produce the ten “speeds” or gears. 

You mount the shifter on the stem early in the assembly 
procedure for a new bicycle. Except for occasional touchup 
of a tension adjustment for each lever, the shifter seldom 
demands any maintenance. If levers happen to clog up with 
dust or grit, pull the tension covers off and clean the shifters 
with gasoline or mineral spirits. Coat the interior parts lightly 
with a graphite-based lubricant and reassemble them. Set 
the tension adjusters—which come in several sizes and 
shapes—so each lever moves smoothly but not freely. Leave 
them loose and you will find your bicycle changing gears on 
its own. 

FRONT DERAILLEUR—On most bicycles, the front derail- 
leur operates when you move the left shifter. But, assembling 
a new bike, you have some adjustments to make before you 
even attach the shifter cable. The first involves aligning the 
derailleur cage in its “resting” position. This may put the 
chain on either the large or the small chainwheel, depending 
on the bike. 
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A clamp on the seat tube holds the front derailleur mech- 
anism above the chainwheel. For this preliminary adjustment, 
on most bikes the chain must rest on the larger of the two 
chainwheel gears. You can tell by observing which position 
puts the least tension on the cage. Loosen the mounting bolts 
that hold the cage clamp to the seat tube. Slide the cage as 
low as it can go without rubbing the chain, the chainwheels, 
or the chainguard. 

Rotate the clamp to align the cage so its sides are parallel 
to the chain; if the cage sits at an angle, the chain may rub 
in most positions of the shifter. 

Finally, orient the cage so its curve lies concentric with 
the circumference of the chain guard. Some guards almost 
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hide the derailleur cage, but you will be able to see enough 
for alignment. 

Move the left shifter lever all the way forward. Grease the 
cable wherever it passes through a housing, as you did with 
brake cables. Slip the shifter cable into its anchor on 
the front derailleur. Pull the cable tight with pliers, and 
tighten the anchor bolt. 

With the shifter still in the forward position, and the chain 
still on the larger wheel, adjust the derailleur cage to allow 
Ye -inch clearance between the chain and the outer wall of the 
cage (the side away from the bicycle frame). The adjustment 
screw nearest the chainwheel controls this position of the 
cage. 
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You might want to recheck this adjustment later, after 
shifting the chain from the large wheel to the small and back 
again. The object is to set the cage so the chain does not rub 
when the shifter lever is all the way forward. 

Pull the left stem shifter all the way back. Rotate the pedals 
to move the chain from the large chainwheel to the small. 
Now adjust the other screw, the one nearest the bicycle 
frame, so the chain clears the inside wall of the derailleur 
cage by about ¥% inch. 

Crank the pedals and shift the chain back and forth a few 
times between small and large wheel. With the two adjust- 
ments, you can position the cage so the chain does not rub 
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it when the shift lever has been pushed to either extreme. You 
may still hear a drag sometimes when riding, because of the 
angle the chain takes between the rear cogs and the front 
chainwheels. Remember that you do not have to yank the 
shifters to their full up or full down positions. Any experi- 
enced rider slides the shifters to an optimum position for 
whatever gear range he chooses. The shifters are designed 
for that. 

PARALLELOGRAM REAR DERAILLEUR — You will en- 
counter several types of rear derailleurs if you are around bi- 
cycles much. One of the better types found in low-cost bi- 
cycles has only been around since the mid-1960's. Its general 


66 


operating principles duplicate those of other derailleurs, but 
with one importance difference. The path described by most 
roller cages moving the chain from cog to cog resembles a 
shallow arc. The parallelogram derailleur moves in a straight 
line, parallel with an imaginary line drawn through the outer 
tips of the cogwheels. Watching it work, you hardly see the 
difference. But a smooth mechanism can be produced eco- 
nomically using this principle. 

Adjustments, as you will see, vary only slightly from derail- 
leur to derailleur. In assembly, your first step is to install and 
tighten the cable. Its housing goes into a guide right on the 
derailleur assembly, and the cable goes through an anchor. 
Move the right stem shifter all the way forward. Grease the 
cable in each housing, as described in Section 2. Pull firmly 
on the cable with pliers, and tighten the anchor bolt. 

You already have the right stem shifter forward. That puts 
the chain on the smallest or outside cogwheel. If not, rotate 
the pedals until the chain jumps onto that cog. You might, if 
the derailleur is far out of adjustment, have to move the chain 
by hand to the smallest cog. 

Sight from the rear of the bicycle. The derailleur should 
line up perfectly with that smallest cog. Any angle of the 
chain running from the derailleur rollers to the small cog- 
wheel can cause improper shifting, chain jumping in some 
gears, and much wear and tear on gears, chain, and derail- 
leur. 

On this derailleur, and on most others, the bottommost of 
the two adjustment screws takes care of the outside-cog ad- 
justment. Align the derailleur roller until the chain makes a 
straight line from roller cage to cog. 

Move the right stem shifter back to the rearmost position, 
while turning the pedal crank. The chain should move to the 
largest cogwheel, next to the wheel guard. 

Again sight from behind the bike. If the chain is even slight- 
ly out of line with the largest wheel, you will have to adjust the 
upper of the two derailleur alignment screws. The derailleur 
could be so far misadjusted that the chain jumps completely 
off the large cog and hangs between it and the wheel guard. 
Turn the upper screw until the chain runs true from the de- 
railleur roller cage to the large cogwheel. 
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SWINGING ARC DERAILLEUR—Most common of all de- 
railleurs is the swinging arc type which adorns virtually every 
category of bicycle from the least to the most expensive. But 
that does not mean the derailleurs are the same on all of 
them. To the contrary, there is an almost endless variety of 
makes and models. This Campagnolo is a popular brand and 
style in the medium price bracket. 

The adjustment screws face the outside instead of the 
rear. But their relative positions are the same: bottom for the 
small cog (note the stopscrew operation) and top for the 
large cog. Adjustment procedure goes the same as with the 
parallelogram derailleur already described. 
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The Huret derailleur shown here is a swinging-arc type 
that’s popular and fairly well known. Adjustments are re- 
versed from those on the derailleurs already shown. On the 
Huret, the top screw sets roller cage position for the small 
cog. The bottom screw, facing downward, adjusts the de- 
railleur for the large cog. 

No matter what derailleur you have on your bicycle, adjust- 
ing it should cause no problem. If you cannot figure out which 
screw best controls which position, ask your bike technician. 
Most of them will gladly point out the right adjustments for 
you. Draw a diagram so you will not forget. 

If you have your bicycle on a stand or suspended as recom- 
mended in Section 2 of book 1, you can ‘“‘fine tune” the 
adjustments for both front and rear derailleurs. Crank the 
pedals as you shift from one gear to another and note where 
the chain goes with each. Some careful manipulation of the 
adjustments minimizes the amount of “tuning” you have to 
do with the stem shifters to get a quiet ride. This bit of extra 
effort also pays off in less wear on the derailleurs and the 
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Chain Repair and Maintenance 


Of all possible bicycle repairs, none bothers novice riders 
worse than a broken chain. Yet most chain repairs can be 
completed in a few minutes. All you need is an inexpensive 
chain vise and some repair links. 

Besides the occasional break that needs mending, your 
bicycle chain should be cleaned and oiled every three 
months. In fact, proper chain maintenance and a new chain 
every couple of years heads off most breaks. 

To remove a chain for cleaning, slip it down onto the small- 
est cog and the small chainwheel. Then lift it off of the chain- 
wheel. That releases tension so you can manipulate the chain 
vise. Set any link in the vise and drive one rivet out approxi- 
mately ¥% inch past the link plate. 

With a slight twist, you can disengage the link from its 
neighbor. The rivet, if you manage the driving-out carefully, 
remains protruding from the one link plate. Friction keeps it 
there (that is what keeps each rivet in every link of the chain). 

From the front, pull out the chain. As you pull, note how the 
chain runs through the derailleur. The route of the chain 
through the roller cage varies little from bicycle to bicycle, 
but be sure you know yours. 

Wash the chain in gasoline or mineral spirits. Kerosene will 
also do. If the chain is rusty, soak it in mineral spirits over- 
night. Vigorous washing with mineral spirits the next morning 
should dislodge most of the rust. Let the chain dry. Then 
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coat the chain with a very light oil. Silicone spray lubricants 
are okay, but a graphite base attracts less dirt and dust. Do 
not over lubricate. Wipe off any excess oil, since it merely 
collects dust and thus wears the chain faster. 

On the road, a broken chain is common. For repairs, all 
you need are a replacement link (you should carry two or 
three) and your small chain vise. 

Take out the damaged link the same as you would open 
the chain for maintenance. Put the rivets in the vise and turn 
the threaded drive pin. But drive these rivets all the way out. 

The repair is shown here on a piece of chain that is out of 
the derailleurs, so you can better see the steps in making a 
repair. Actually, you must make sure the chain runs through 
all its mechanism properly before you patch it back together. 
Section 3 will show chain-threading. 

One link plate of the new link has studs already riveted in. 
To patch the chain, begin by inserting those two studs 
through the bushings of the two end links. 

Holding the studs firmly in both end link bushings, slip the 
new link plate onto the other end of the studs. Squeeze the 
studs and the link plate with a pair of Channellock® pliers. 
The pressure expands the studs the slight amount needed 
to keep the new link plate in place. 

Set the new link in the chain vise. Turn the link so the link 
plate is on the side toward the threaded drive pin of the vise. 
Advance the drive pin until it presses snugly against one of 
the studs. Twist the drive pin handle one more full turn. If 
you had the drive pin snug enough to start with, that amount 
of twisting broadens the head of the stud and fastens the link 
plate on. Repeat with the other stud. 

Test the new link for free movement. It’s easy, in the chain 
vice, to crimp the studs too much. The result: a chain with a 
sticky link. Drape the repaired section of chain looseiy be- 
tween your hands and shake it up and down a few times. A 
tight rivet or stud holds the links rigid. 

Curing a sticky link is simple. Just grab the link on each 
side of the tight stud or rivet and twist slightly. Shake the 
chain up and down again to test its looseness. Twist with the 
oliers until the links are free. 
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Note: This twist cure will not work if the links are stuck be- 
Cause they have rusted or filled up with grit and dirt. In that 
case, either clean the chain by soaking, or install a new 
chain. 

Reinstalling a chain on the bicycle involves threading it 
through the derailleurs and over the chain wheel and cogs, 
then riveting the ends together. 

Begin at the front derailleur. You can stiffen a short length 
of the end by doubling it back. This makes poking it through 
the front derailleur cage somewhat easier. Do not bother 
hanging the chain on the front chainwheel yet. Bring the 
chain back and over the rear cog. 
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The next part is where beginners go astray: they (too 
often) did not notice how the chain winds through the rear 
derailleur. Or, the chain may have broken and left no time to 
notice. Pull the chain over the smallest rear cog and then 
forward, in front of the rear derailleur. With your other hand, 
rotate the roller arm of the derailleur forward. Ascertain that 
the arm has enough tension. Some derailleur models do not 
have stops and when you take the chain off, it rotates far 
enough to unwind the spring tension. On those, twist a full 
revolution to restore tension. 

Hang the chain over the top of the upper roller in the de- 
railleur. Then take it in front of that roller and thread it back 
between the upper and lower rollers. Feed a foot or more of 
chain over the rear cog and through the derailleur. That 
leaves you enough to work with in closing the chain. 

Bring the ends of the chain together. Do not bother hang- 
ing the chain on the front chainwheel, because you need the 
slack. 

The rivet you left partly in one end link should still be there. 
You will use it to rejoin the chain links. If the chain was 
broken, be sure to take one link off the end so the chain will 
not be too long when you add the new repair link. 

Slip the bushing of one end link between the plates of the 
link with the rivet. With a slight twisting motion, you can snap 
them together, because the rivet protrudes inside the plate 
slightly. That should hold the chain together while you slip 
it into the chain vise. If the rivet is too far out, you might tap 
it with a hammer while holding the link in your hand—but 
only a tiny bit. Otherwise, just hold the links together until 
you get the vise around them. 

Clamp the chain in the vise, with the drive pin centered on 
the tip of the rivet. Then drive the rivet through the bushing 
and into the hole in the opposite link plate. Do not drive it 
too far; it can come out the other side. Remember, it is fric- 
tion with the link plates that keeps these rivets in, not spread- 
ing their ends. 

Now lift the chain up and hang it on the top of the smaller 
chainwheel. Look back and make sure it has not slipped out 
of the rear derailleur. Then pull forward on the bottom of the 
chain and slip it into place around the small chainwheel. 
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